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Osteoclast-like giant-cell neoplasms of the urinary tract are rare. They are composed of ovoid or spindle-shaped
mononuclear cells with evenly spaced osteoclast-like giant cells. Terminology, histogenesis, and biologic
behavior of these tumors remain controversial. Six cases of osteoclast-like giant-cell neoplasms of the urinary
tract were identified from the consultation files of two of the authors. Patients were all male and elderly (range
65–82), with the exception of one 39-year-old male. In all, 3/6 tumors developed in the bladder and 3/6 in the
renal pelvis. Size ranged from 5 to 11 cm. One bladder and three renal pelvis tumors were high stage (pT3) at
time of presentation. Adjacent to the osteoclast-like giant-cell neoplasm in the same specimen, all patients had
urothelial carcinoma in situ and/or high-grade papillary urothelial carcinoma. Multinucleated cells had identical
morphological and immunohistochemical properties of osteoclasts; positive for CD-68, LCA, CD51 and CD54,
and negative for cytokeratins and EMA. Varying percentages of mononuclear cells expressed a-smooth muscle
actin (4/6), desmin (1/6), S-100 (4/6), LCA (2/6) and CD68 (6/6). However, mononuclear cells were also positive for
epithelial markers in 4/6 tumors (cytokeratins AE-1/AE-3, Cam 5.2, CK7 and/or EMA). p53 stained mononuclear
tumor cells in three cases, paralleling the staining on the accompanying urothelial carcinoma. Ki-67 stained
mononuclear tumor cells, but not osteoclast-like giant cells. Follow-up data were available in five cases. One
patient developed recurrence of noninvasive urothelial carcinoma and is still alive. Four patients were dead due
to disease within 15 months, three with distant metastases. The intimate association of these tumors with
urothelial carcinoma along with their immunohistochemical profile supports an epithelial origin for the
mononuclear cells and non-neoplastic reactive histiocytic lineage for the osteoclast-like giant cells.
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Giant-cell tumors usually arise in bone, tendon
sheaths or soft tissues. They are slow-growing
neoplasms and malignant behavior is exceptionally
rare. Occurrence of the tumors with the same
histology is also known in visceral organs, such as
the liver, gall bladder, pancreas, salivary gland,
thyroid, skin, heart, lung, breast, intestine, larynx,
and female genital tract, where they have been
termed ‘osteoclastoma-like giant-cell tumor’ or
‘giant-cell tumor.’1–9

To the best of our knowledge, less than 20 case
reports (maximum two cases per report) of osteo-
clast-like giant-cell tumor of the urothelial tract have
been published in the English literature.10–24 Our
study is the largest series in the literature of
osteoclast-like giant-cell tumors arising in the
urinary tract, and includes six patients. The current
study was undertaken to more fully define the
clinical and pathologic features of these tumors,
and to utilize antibodies to CD51 and CD54, specific
markers for osteoclasts, to shed light into their
histogenesis.

Materials and methods

Six cases were identified from the consultation files
of two of the authors. Clinical data and follow-up
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information were obtained from referring clinicians
and pathologists.

All available slides of the surgical materials
were examined. The number of slides ranged from
two to 39 per patient (average 11). The following
morphologic features were assessed: degree of
pleomorphism; mitotic activity; presence of atypical
mitotic figures; necrosis; extent of local invasion;
lymphovascular invasion; and associated urothelial
malignancy. Mitotic activity was counted in 50
different high-power microscopic fields (HPF) using
a � 40 lens and calculated as the average number
per 10 HPF.

At least one representative block from each
case, which preferably contained both osteoclast-
like giant-cell tumor and surface urothelial carci-
noma components, was selected for immunohisto-
chemistry. The immunohistochemical profile was
evaluated on 4 mm thick, deparaffinized sections
using the standard streptovidin–biotin–immunoper-
oxidase complex method with 3,30diamino-
benzidine as chromogen (Ventana, USA). The primary
antibodies used are listed in Table 1. Immuno-
histochemical results were recorded as: absent (�);
focal positivity (þ ) with o25% of cells staining;
moderate positivity (þ þ ) with 25–50% of cells

staining; and strong positivity (þ þ þ ) with 450%
immunoreactive cells.

Results

Clinical Findings

Findings for the individual cases are presented in
Table 2. All patients were males with five of six
patients 65 years or older. Tumors were located in
renal pelvis (three cases) and in the urinary bladder
(three cases). In general, tumors were large at
presentation, ranging from 5 to 11 cm.

All patients with renal tumors were treated with
radical nephroureterectomy. Postoperative chemo-
therapy was administered to one patient (case #2).
All three patients with renal pelvis tumors died of
disease with time to death ranging from 5 to 15
months. Of the three bladder tumors, two had only
transurethral resection and the third had a radical
cystectomy. Of the two patients for which follow-up
data were available, one died of the disease within
the first year of his operation, but the other is
currently alive at the second year of follow-up, with
no evidence of giant-cell tumor.

Table 2 Clinical characteristics

Case Age/gender Presenting
symptom

Site Size Treatment Outcome

1 65/M Gross hematuria Renal pelvis 7.5�7.5� 6 cm3 Radical
nephroureterectomy

Deceased (15 months),
pulmonary metastases

2 39/M Flank pain Renal pelvis 9� 6� 6 cm3 Radical
nephroureterectomy

Deceased (10 months), renal bed
recurrence, liver and pleural
metastases

3 82/M Multiple
pulmonary emboli

Renal pelvis 11�7�2 cm3 Radical
nephroureterectomy

Deceased (5 months), pulmonary
metastases

4 81/M NA Bladder NA TUR NA
5 81/M Gross hematuria Bladder 5 cm aggregate TUR Alive, recurrent UC (4 months)
6 67/M NA Bladder 4 cm in wall, 7 cm

in lumen
Radical cystectomy Deceased (1 year)

UC, high-grade papillary urothelial carcinoma; TUR, transurethral resection; NA, data not available.

Table 1 Details of antibodies used in immunohistochemistry

Antibody Clone Dilution Antigen Retrieval Vendor

Pan-cytokeratin AE1/AE3/PCK26 Prediluted None Ventana
Cytokeratin CAM5.2 Prediluted EDTA (20min) Cell Marque
Cytokeratin 7 K72 Prediluted None Ventana
Cytokeratin 20 Ks20.8 Prediluted None Ventana
Epithelial membrane antigen (EMA) Mc5 Prediluted None Ventana
a-actin (SMA) 1A4 Prediluted None Ventana
Desmin D33 1:100 Citrate buffer (20min) Dako
S100 4C4.9 Prediluted EDTA (20min) Ventana
Leukocyte common antigen (LCA) PD7/26+2b11 1:200 Citrate buffer (20min) Dako
CD68 KP-1 Prediluted None Ventana
CD51 P2W7 1:2000 Protease (7min at 371C) Santa Cruz
CD54 15.2 1:100 Citrate buffer (20min) Santa Cruz
p53 DO-7 1:2000 Citrate buffer (20min) Ventana
Ki-67 K-2 Prediluted Citrate buffer (20min) Ventana
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Pathological Findings

Light microscopically, neoplasms closely recapitu-
lated giant-cell tumors of bone and soft tissues
(Table 3). They were composed of a mixture of oval
to plump mononuclear cells and multinucleated
osteoclast-like giant cells, which formed sheets and
nodules (Figure 1). The stroma was richly vascular-

ized with frequent areas of erythrocyte extravasa-
tion, occasionally forming large blood filled lakes.
Large areas of necrosis were seen in five cases. Bone
or cartilage formation was not identified.

Mononuclear cells assumed a more spindled
morphology in two cases, one with this as a more
prominent feature (case#5) and the other as a focal
finding (case#2) (Figure 2). Mononuclear cells had

Table 3 Microscopical findings

Case Mononuclear
cell (MC)
pleomorphism

MC mitoses
per 10hpf

MC atypical
mitoses

MC Ki-67
(%)

LVI Necrosis Extent of invasion Stage Associated
malignancy

1 Mild 7 No 35 Yes Yes Renal parenchyma,
pelvic fat, renal vein

T3 UC

2 Mild to
moderate

8 No 20 Yes Yes Renal parenchyma,
pelvic fat

T3 CIS

3 Mild 5 No 15 Yes Yes Renal parenchyma,
perirenal and pelvic
fat, renal vein, adrenal
gland

T3 CIS

4 Mild 15 No 25 No Yes Submucosa T1 UC and CIS
5 Mild 5 Yes 10 No No Submucosa T1 UC and CIS
6 Moderate 25 Yes 20 Yes Yes Bladder wall and

perivesical fat
T3 UC

LVI, lymphovascular involvement; UC, high-grade papillary urothelial carcinoma; CIS, carcinoma in situ.

Figure 1 Uniform distribution of osteoclast-like multinucleated
giant cells in the sea of oval plump mononuclear cells. Figure 2 Mononuclear cells with a spindle cell morphology.
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round to oval vesicular nuclei with ample cyto-
plasm. In most cases there was only mild atypia,
with at most moderate nuclear pleomorphism seen
in two cases (Figure 3). Mitotic activity was
prevalent among the mononuclear cells. The average
number of mitoses ranged from 5 to 25 per 10 high-
power fields. Atypical mitotic figures were identi-
fied in two cases.

The giant cells were identical morphologically to
osteoclastic giant cells. They were generally dis-
tributed evenly among the mononuclear cells,
except for condensation around hemorrhagic foci
(Figure 4). The proportion of giant cells to mono-
nuclear cells varied from case to case. Osteoclast-
like giant cells exhibited phagocytic features with
erythrocytes, hemosiderin, mononuclear cells, or
debris readily found within their cytoplasm. Giant
cells had up to 50 nuclei with bi- or trinucleated
variants. One or two eosinophilic nucleoli were
present in most of the nuclei. Mitoses were not
observed in the giant cells.

The neoplasms were unencapsulated and demon-
strated a tongue-like infiltrative growth pattern.
Lymphovascular invasion was seen in 4/6 cases.
All renal pelvis tumors were high stage at present-
ation (pT3). They all invaded the renal parenchyma,
hilar adipose tissue, and thick walled veins (Figure 5).

Tumor thrombus was identified in the renal vein of
case #1 and case #3, and present at the vascular
margins of resection in both cases. In case #3, tumor
also directly invaded the adrenal gland. No meta-
static deposits were identified within the hilar
lymph nodes found in case #1. Two of the bladder
tumors were located in submucosa without infiltrat-
ing the underlying muscularis propria (pT1). In the
third case, the neoplasm invaded through the
muscularis propria and penetrated into the peri-
vesical fat tissue (pT3).

In all cases, the surface urothelium showed a
noninvasive urothelial carcinoma component that
was focal and adjacent to or overlying the giant-cell
tumor. This mucosal component was: high-grade
papillary urothelial carcinoma (2/6); carcinoma
in situ (CIS) (2/6); and CIS accompanied by high-
grade papillary urothelial carcinoma (2/6) (Figure 6).
Although invasion of the stroma by typical urothe-
lial carcinoma was not detected in any case,
neoplastic cells at the base of CIS spindled and
merged in with the spindle cells of the osteoclast-
like giant-cell tumor component in one case (Figure
6). This same case (case #2) exhibited pagetoid
spread of the mononuclear cells within the giant-
cell tumor into the overlying CIS.

Figure 3 Increased pleomorphism of mononuclear cells.
Figure 4 Giant cells concentrate around erythrocyte extravasation
and areas of hemorrhage.
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Immunohistochemistry (Table 4)

Mononuclear cells expressed SMA in 4/6 cases and
focal desmin in one case. SMA was extensively
positive in one tumor, moderately positive in two
and focally positive in one (Figure 7). S-100 was
positive in 4/6 cases, focal in one, moderate in one
and diffuse in the other two cases (Figure 8). The
mononuclear cells of four neoplasms exhibited
patchy to diffuse reaction with one or more
epithelial markers, EMA (2/6), CK AE1/3 (2/6),
CK7 (1/6) and CAM5.2 (1/6) (Figure 9). Isolated
cells were positive for the following antibodies:
CK AE1/3 in one case; EMA in two cases; and CK
AE1/3, CK7, and CAM5.2 in one case. LCA was
immunoreactive in the mononuclear cells of two
tumors focally and CD68 was present in the mono-
nuclear cells in all six cases (Figure 10).

Osteoclastic markers CD51 and CD54 showed
membranous staining of every giant cell in all cases

Figure 5 Invasion into renal parenchyma.

Figure 6 (a) Osteoclast-like giant-cell tumor (bottom) accompa-
nied by high-grade papillary urothelial carcinoma (top). (b)
Carcinoma in situ overlying osteoclast-like giant-cell tumor. (c)
Immunohistochemistry with cytokeratin 7 highlights keratin-
positive mononuclear cells that appear to drop off from overlying
CIS.
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(Figure 11). LCA and CD68 also stained the
cytoplasmic membrane of giant cells in all cases
(Figures 10 and 12). All of the giant cells lacked
expression of epithelial markers, SMA, desmin and
S-100.

p53 was immunoreactive in the mononuclear cells
of three tumors. In these cases, the accompanying
urothelial neoplasm (CIS or high-grade papillary
urothelial carcinoma) also overexpressed p53. Rare
giant cells displayed one or two p53-positive nuclei

Table 4 Immunohistochemical characteristics

Case 1 2 3 4 5 6a

UC MO GC CIS MO GC CIS MO GC UC, CIS MO GC UC, CIS MO GC MO GC

CK AE1/3 +++ � � +++ ++ � +++ + � +++ � � +++ � � � �
CAM5.2 +++ � � +++ ++ � +++ � � +++ � � +++ � � � �
CK7 +++ � � +++ ++ � +++ � � +++ � � +++ � � � �
CK20 + � � +++ � � � � � +++ � � +++ � � � �
EMA + ++ � +++ � � + � � + � � ++ � � ++ �
S-100 � +++ � � +++ � � ++ � � � � � � � + �
Desmin � � � � � � � � � � � � � + � � �
A-Actin � ++ � � + � � � � � � � � +++ � ++ �
LCA � � ++ � � +++ � + +++ � � ++ � � ++ + ++
CD68 ++ +++ � +++ +++ � +++ +++ � ++ +++ � ++ +++ ++ +++
CD51 � � +++ � � +++ � � +++ � � +++ � � +++ � +++
CD54 � � +++ � � +++ � � +++ � � +++ � � +++ � +++
P53 + + � ++ + � � � + � � � + + + � �

UC, high-grade papillary carcinoma; CIS, carcinoma in situ; MN, Mononuclear cells; GC, osteoclast-like giant cells.
+, o25% of cells staining; ++, between 25 and 50% of cells staining; +++, 450% of cells staining.
a
Accompanying urothelial neoplasm in this case was not available for evaluation.

Figure 7 Mononuclear cells express a-smooth muscle actin, giant
cells are negative.

Figure 8 S-100 staining the majority of mononuclear cells.
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in two tumors. Tumor proliferation index by Ki-67,
detected only within the mononuclear cells, varied
between 10 and 35% (Figure 13).

Discussion

Giant-cell morphology within urothelial tumors
exists in several forms: (1) pleomorphic giant-cell
carcinomas; (2) sarcomatoid carcinomas with sarco-
matous spindle cell giant cells; (3) syncytiotropho-
blastic giant cells in high-grade infiltrating
urothelial carcinoma; (4) scattered reactive stromal
giant cells; (5) choriocarcinoma of the bladder; (6)
carcinomas containing osteoclast-like cells; and (7)
lesions with the classical morphology of osteoclastic
giant-cell tumors.

Osteoclastic giant-cell tumors are rarely seen
involving the urothelial tract, the first case de-
scribed by Kimura et al.17 We are aware of o20
reports in the English literature of osteoclast-like
giant-cell tumors within the bladder or renal pelvis
(Table 5).

All of our patients were males, which is similar to
prior reports in the literature where 12/18 patients
were male. Similar to our series, the majority of
reported patients were in their 7th decade or older,

although we report one case in a 39-year-old man
and Kanthan and Torkian15 reported a case in a
39-year-old female. The presenting symptoms are
nonspecific and typical for urothelial neoplasms in
general with gross hematuria as the most common
manifestation. Other complaints reported in the
literature and our series are flank pain, renal colic,
dysuria, passage of tissue fragments with urine, and
palpable mass.

The tumors in our series closely recapitulated the
morphology of osteoclastic giant-cell tumors of bone
or soft parts, with a biphasic tumor composed of
both mononuclear cells and osteoclast-like giant
cells. Mononuclear cells displayed mild to moderate
atypia but not severe pleomorphism. Giant cells
were cytologically bland and uniformly distributed
among the mononuclear cells, although there was
both intratumoral and intertumoral variation in the
ratio of giant cells to mononuclear cells. Other
shared features of osteoclastic giant-cell tumors of
the skeleton and of the urinary tract included a rich
vascular network, frequent erythrocyte extravasa-
tions, large hemorrhagic areas, blood-filled cysts
that imitated aneurysmal bone cysts, deposition of
hemosiderin pigment, multinodular or sheet-like
growth pattern, and phagocytosis by giant cells.
Although both conventional giant-cell tumors and

Figure 9 (a) Mononuclear cells showing strong diffuse reactivity with EMA. (b) Mononuclear cells showing focal strong reactivity with
Cam 5.2.
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urinary tract osteoclast-like giant-cell tumors can
exhibit lymphovascular permeation, in the bone and
soft tissue lesions this finding does not imply
malignancy.

Despite histological similarities between conven-
tional and urinary tract osteoclastic giant-cell tumor,
their biological behaviors differ significantly. Skele-
tal osteoclastic giant-cell tumors are locally aggres-
sive, but slow growing and generally benign lesions.
This indolent course contrasts with their morpho-
logical counterparts seen in the urothelial tract. Four
of the five patients in our series, for whom we could
obtain follow-up data, had highly malignant disease
with advanced stage at the time of diagnosis.
Histological clues to their malignancy were large
areas of necrosis, widespread invasion into sur-
rounding tissues, tumor thrombi in large veins and
atypical mitoses. Four out of the five patients died of
their disease within 15 months of diagnosis, three
with documented distant metastases. Of the 14
previously reported cases with available follow-up
information, five tumors were either associated
with metastases or death. In six cases with lack
of progression, the follow-up duration was either
not reported or too short for it to be meaningful.

There is no consensus on the histogenesis of
extraosseous giant-cell tumors. Undifferentiated

mesenchymal cells, histiocytic cells, epithelial
cells, endothelium and reticuloendothelial cells,
all have been suggested as possible origins. No
foci of differentiation towards epithelial or known
types of mesenchymal lineage were recognized on
routine hematoxylin- and eosin-stained sections in
our cases. Immunohistochemical expression in
our series within the mononuclear component of
CD68, LCA, smooth muscle actin, desmin, and
S-100 are similar to those reported for skeletal
osteoclastic giant-cell tumors.25–28 In 4/6 of our
tumors we were able to demonstrate positivity with
one or more epithelial markers. However, not all
epithelial markers were positive in a given case and
the expression when present was often not diffuse.
The presence of cytokeratins or EMA in osteoclastic
giant-cell tumors of bone have not been reported to
our knowledge, although Oliveira et al29 observed
positive immunostaining with CK AE1/3 in three of
their 22 primary giant-cell tumors of soft tissues.

The other striking feature seen in all of our cases
was the presence of an associated neoplastic change
in the adjacent urothelium consisting of either CIS
or high-grade papillary urothelial carcinoma. In six
cases of the 11 in the literature, urothelial carcinoma
also accompanied the osteoclast-like giant-cell
tumor. When located in the other extraosseous

Figure 10 Most of the mononuclear cells and all of the giant cells
and are positive for CD68.

Figure 11 Membranous pattern of CD54 expression involving
100% of the osteoclast-like cells. Mononuclear cells are negative.
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sites, the osteoclast-like giant-cell component is
often admixed with infiltrating carcinomatous ele-
ments.30,31 We could not document this phenomen-
on in our series, although in one case the cells at the
basal layer of CIS spindled and appeared in
continuity with the spindle mononuclear cells of
the underlying osteoclast-like giant-cell tumor.

p53 mutations in giant-cell tumors of bone are
rare, with reported frequencies varying between 0
and 21.4% and may play a role in the malignant
transformation of conventional giant-cell tumors.32

In contrast, in our series of osteoclast-like giant-cell
tumors we found p53 immunoreactivity in half of
the cases within mononuclear cells. It is recognized
that p53 gene alteration is one of the important
pathways leading to high-grade urothelial carci-
noma with p53 immunohistochemical expression
seen in 27.2–66% of urothelial carcinomas.33,34

Based on our study, osteoclast-like giant-cell
carcinomas of the urothelial tract should be
considered as variants of urothelial carcinoma.
Evidence to support this conclusion are: (1) the
presence of keratin positivity in the majority of
cases; (2) association with conventional urothelial
carcinoma; and (3) matched p53 positivity in both
the mononuclear cells and the accompanying uro-
thelial neoplasm. Findings that point to the mono-
nuclear cells as the malignant component include
the presence of mitotic activity, including atypical

mitoses, along with ki67 and p53 positivity exclu-
sively in the mononuclear cells.

In contrast, the osteoclast-like giant cells in
urothelial tumors appear reactive and of histiocytic
lineage. They have phagocytic properties with the
common finding of ingested cells and hemosiderin
in their cytoplasm. The cells display positivity with
markers of monocytic/macrophage lineage, such as
a1-antitrypsin, CD68, acid phosphatase activity,
and tartrate-resistant acid phosphatase (Table 5).
They display many ultrastructural similarities with
osteoclasts, in their content of cell surface processes,
Golgi apparatus, lysosomes, clear vacuoles
and numerous mitochondria.12,17 We have also
documented that they diffusely express osteoclastic
lineage markers of CD51 and CD54. Additional
features that suggest that the giant cells in these
lesions are not neoplastic are that the giant cells lack
cytological atypia, mitotic activity, and immuno-
reactivity for ki-67 and p53. Based on these findings,
these tumors are best designated as ‘osteoclast-rich
undifferentiated urothelial carcinoma.’

In summary, despite close morphological similari-
ties between osteoclastic giant-cell tumors of the
skeleton and the urinary tract, these lesions diverge
in critical respects, including in the urinary tract
lesions older age and strong male predominance,

Figure 12 Giant cells show membranous staining for LCA.

Figure 13 High proliferative index in mononuclear cells shown
by Ki-67 staining.
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Table 5 Previously reported osteoclast-like giant-cell tumors of urinary tract and kidney

Author Age/sex Site Expression of
epithelial
markers GC

Expression of
histiocytic
markers GC

Expression of
epithelial
markers MC

Associated
malignancies

Treatment Outcome

Akhtar et al10 55/F Renal pelvis EMA (�)
Keratin (�)

CD68 (+) EMA (+)
Keratin (�)

Invasive TCC,
Grade II

Nephrectomy AWND at 6 months

Amir and
Rosenmann11

Amir and
Rosenmann11

74/M Bladder EMA (�)
Keratin (�)

TRAP (+) EMA (�)
Keratin (�)

Papillary TCC,
Grade I/III,
noninvasive

N/A N/A

69/M Bladder EMA (�)
Keratin (�)

TRAP (+) EMA (�)
Keratin (�)

Papillary TCC,
Grade I/III,
noninvasive

N/A N/A

Borg-Grech et al12a 64/M Renal pelvis EMA (�)
Keratin (�)

N/A EMA (�)
Keratin (�)

CIS Nephroureterectomy N/A

Heller et al13 81/M Kidney N/A CD68 (+) Keratin (+) None Nephrectomy Lung metastases. Death after
2 months

Holtz et al14 79/M Bladder N/A N/A TCC TUR Death at 33 months
Kanthan and
Torkian15

39/F Kidney Keratin (�) CD68 (+) Keratin (�) None Radical
nephroureterectomy

Hilar node metastases, tumor
thrombus in IVC

Kenney et al16 56/M Renal pelvis N/A N/A N/A Papillary TCC
(grade II/III),
noninvasive

Nephrectomy AWND (months not listed)

Kimura et al17 60/M Renal pelvis N/A N/A N/A None Nephrectomy AWND (months not listed)
Kitazawa et al18 67/M Bladder N/A N/A N/A Papillary TCC,

noninvasive
TUR AWND (8 months)

Lee et al19 55/F Kidney N/A CD68 (+) N/A Osteosarcomatous
transformation

Radical nephrectomy,
post-op RT

Perirenal deposits. No
recurrence or metastases at 6
months

Lidgi et al20 67/F Bladder Keratin (�)
EMA (�)

N/A Keratin (�)
EMA (�)

TCC, Grade II TUR AWND at 18 months

Molinie et al21 69/M Renal pelvis Keratin (�)
EMA (�)

CD68 (+) Keratin (�)
EMA (+)

Papillary TCC,
Grade I/III,
noninvasive

Surgery (not specified),
adjuvant chemotherapy

Liver and lung metastases.
Death after 8 months

O’Conner et al24 73/F Bladder N/A N/A N/A None TUR. Anterior pelvic exenteration+vaginectomy
Recurrence (2
months) with
invasion of vagina
Zanella and
Falconieri23

73/M Renal pelvis EMA (�)
Keratin (�)

CD68 (+) EMA (+)
Keratin (+)

Noninvasive
papillary TCC; CIS

Nephroureterectomy AWND 24 months

Zanella and
Falconieri23

69/M Renal pelvis EMA (�)
Keratin (�)

CD68 (+) EMA (+)
Keratin (+)

CIS Nephroureterectomy AWND 30 months

Zukerberg et al24 75/F Bladder Keratin (�) TRAP (+) Keratin (+) CIS Radical cystectomy AWND 12 months
Zukerberg et al24 65/M Bladder Keratin (�)

EMA (�)
TRAP (+);
lysozyme (�)

Keratin (+)
EMA (+)

Papillary TCC,
Grade II

TUR AWND at 2 months

TCC, transitional cell carcinoma; AWND, alive with no evidence of disease; NA, data not available; IVC, inferior vena cava; GC, giant cells; MC, mononuclear cells.
a
Reported as malignant, but follow-up data were not been documented.

O
steoclast-like

giant-cellneoplasm
s

D
B
aydar

et
al

1
7
0

M
o
d
e
rn

P
a
th
o
lo
g
y
(2
0
0
6
)
1
9
,
1
6
1
–
1
7
1



immunohistochemical expression of epithelial mar-
kers, and intimate association with conventional
urothelial carcinoma. Most importantly, osteoclast-
rich undifferentiated carcinoma of the urinary tract
exhibit aggressive behavior and have a dismal
prognosis. Our findings support that these tumors
are an unusual aggressive variant of urothelial
carcinoma that shows divergent differentiation
towards the morphology of giant-cell tumor of bone.
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